Examination for lipid peroxidation in liver microsomes of guinea pigs as a causal factor in the decrease in the content of cytochrome P-450 due to ascorbic acid deficiency.
The content of cytochrome P-450 in liver microsomes from guinea pigs was decreased by ascorbic acid-deficiency. Since ascorbic acid is an antioxidant in vivo, the possible involvement of lipid peroxidation in this phenomenon was investigated. In fact, the level of lipid peroxides in liver homogenates of guinea pigs was increased by ascorbic acid deficiency. The level was significantly decreased when the animals were given tocopherol acetate (25 mg/kg/day, s.c.) with an ascorbic acid-free diet. The activities of aminopyrine N-demethylase, aniline hydroxylase, p-nitroanisole O-demethylase and 7-ethoxycoumarin O-deethylase, and the content of cytochrome P-450 spectrally determined did not restore the control level by the administration of tocopherol acetate to the ascorbic acid-deficient animals. Western blot analysis of liver microsomes with antibodies to rat P-450IA2 (P-448-H), P-450IIB1 (P-450b) and human P-450IIIA4 (P-450NF) showed that ascorbic acid-deficiency resulted in a decrease in the amount of cytochrome P-450 immunochemically related to P-450IA2, but not the amounts of the forms of cytochrome P-450 cross-reactive with antibodies to P-450IIB1 and P-450IIIA4. The reduced amounts of cytochrome P-450 cross-reactive with antibodies to rat P-450IA2 in liver microsomes of ascorbic acid-deficient animals remained unchanged even when lipid peroxidation was inhibited by tocopherol acetate, suggesting that there is a mechanism(s) other than lipid peroxidation involved in the reduction of amounts of cytochrome P-450 by ascorbic acid deficiency.